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81 ft: 2003/3/6 



[ggft] 
[flft] 



[SJI] 



Sli fciU^6J^55Bft OUttM 

505 § 1006 S 
KR 



S.HHS 

AHN , JAE YOUNG 

700307-1841611 

463-907 

g^Ai sets ae^gasonim nos 

401 S 
KR 

M42^9.\ ^ison o|S[ fi§J , Kgjg HI60^o| ^5 

011 21 S SS^JAF S S?SUD. CH2.I2I 
gJS,^ (2J) CH £.121 

(oj) 

20 H 29,000 £j 

12 2 12,000 Si 
0 2d 0 S! 
18 9 685,000 SI 
726,000 3 

1. esfAi-SAIIA-HEeLlS 
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[U-$M] 

*M*| X^ofl ^-^-i- H^l^l Jfl^ ^£^1 *fl2: 
#5^1 *flS 4^ ?ti^ S-)H^7> ^^fls)^ i-^-m, 

«}|-7}it <i^-^*>7l #n vflJf^l + <%o]o]^ ^v] 

u-*m ^ -^ o i Si^ ^ 49^ °1 

£ 3 
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&S.^ 7l^6fl -h^S] ^^Vfe «h£*ll Tfls ^{semiconductor 

manufacturing apparatus for depositing a material on semiconductor substrate} 

£ 3-g: £ 15] ti>i^l 

£ 5^ £ 4°IM ^ I-Il- ol-EH 

£ 7-^ £ 6<*fH ^ E-nt afe}^ n^H; 

£ 8£- A>^^]^o] cfS. iL^^b A>A)£; 

£ 9^4 -£ io£- £ 8*IM ^ m-m4 4d IV-IV* ofeM ^^r*r ^^S; 

£ ll^r £ 8^ A>^^^cq Ji^b A>Al£;ZL5]i 

3E. 12b S. lloJH >a V-Vf tcf^i ^-E^t}. 

100 : 110 : 

130 : ^41^^^ 150 : ^V^l^r 

34-4 



1020020041952 #^ ^*>: 2003/3/6 

170 : UL-S-H 200 : 

210 : 212 : X) 1 #efl^ 

214 : XI 2 #5)1^ 220 : 

230 : 250 : B^l^a. 

252 : 254 : ^-^fl 

260 : £M<H . 300 : yfl7l^- 

<22> 3]^^ Hl£^l ^11- XI 2^Kr ^SL #7)1^ *V #31^ 7}^ tiV-f-o]] oj^fl 

<23> ^til^ o.s *)H*I s^ofl ^x\?)7] fl«IH*r 3^71 (Chemical Vapor 

Doposition : o}*} CVD)^^^- Q*}^^^ (Atomic Layer Deposition, °}-s\ ALD)^]7\ 

<24> CVD^^r ^ CVDCLow Pressure CVD) , CVD(Atmosphere Pressure CVD) , ^ 

#^p> CVDCplasma Enhanced CW)S. 
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^ <1 thermal stress)* #7fl , ^°fl 

(crack) <>1 ^*>7l ^cf. 
<26> ©idtr ^<y- CVD^l^ ^ l"^ 13 } CVD^«1^ ^-SLtr *1M*l7> 3 

711 H^JELS CVD ^.S-^ £r-E# ^# <t 5^. CVD^ti] ^ $ 

&r^>(remote plasma) CVD#«lfe ^sL^-Ei ^ &o]^ %d\)*] ffifsnl-t ^^a]?J 

$J*H:el* ^^-slH-S. ?J ^#33.* **fl ^°J: ^M^cf. Stir, 

<28> Sfl^jl S-lH^ofl JL^^^ ^^-Bc ^« ^ $X 

tt tiVSL^l ^2: #Wl* *ll^Kr 3* 42-3 ^ 
^ ^ 3T-8-] 

^ ^"71 3H^#^1 S^S-ofl 3|<g*>7fl #7] 7>i# ^A>5:>£^- Jfl *1 ^ A>^ Sj|£f 
^til^M , #7j ^ , #71 7>^7> -fr^fe °J^iM, =LZ\5L #7] 7>^ 
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?l^r ^lth}.. 
<30> 'M*! #51*11 ^lS #t>l£r #71 31 tH fi^efl tifl^SlJl, a o v 7 ) 

^S)^ 7\^7\ #71 ^1 ol ^ ofl ^ *lj-Sl£S ^6\] «J-A} <g ^lH^ll- M}^ 

*>fe ^Ol£ ^ufo} «j- A > <g *#^ f #7] *^o| A^S]^ , A o V 7] « o VA> <g oflui 

*1» #7l ^«1S ^i^>^ *HJE S>l4Sl ZLSlJL #71 #A} <g eflu-];*!^. J^tf-Al ?1 

^ 7l^§- ^SRr c-1 ^wltVrf. 

<31> # 7 ] A>fl^) = ifl6|| # 7 ] #7l *l~f^ u|H A^}£ 2jojn ^ 

ufo} ^Ai4 f # 7 j 1^ °<J=#°1 44 3^tt iH^l^. € ^^Hf* ^til*V E-H^Jf 
ofl S1«0 ol-f-o^th 

<32> H>^3l*Mlfe- #71 ^ #71 7>i^ 1-g-*fl» ^Kl*l7lfe ^flU 

^l-^^H, #71 S&7] 1^ S.^^ ^7fl*>7l ^«fl iS^ <8#O.S. ^# 

<33> W>^^7ll^ #71 AK^l^ #71 EiDl^«-3L«-Ei # 7 ] Shf^-g- ?1 ^ ^ 

#71 *>$|«i| = * ^4^1 71^ cl ^altiq-. 

<34> ^-^o] cfs 4]aH<H| o^}^ a^«|]c^ £}i4 SE^ # ell ^1:5. 6 1^<H 

*H, 44^1 #3l^£r #7l 7>^# ^^-§BAl7l7l ^tb 1^ ^WlW. 

<35> -a- ig-tgoi ^^HHl #7i a^^ch a o v 7 } - ^ 

^ais ^^-si^ 7>>.7> -^°gsi^ *m°i ^i i ^7) % 
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<36> h^zI^t)]^ # 7 ] A)^*|]j=o} ^. 7l ^ ]_ S-g]]^ o_ ^-7] *]] 2 #31^1 H]*]] 

€ ^£-§T 7H^, A oM 7]-<i7l^ ^"71 ^1 1 #e]]^o] o^^-tLoj] ^*l£]o] #7] *\ 

ego] Aj-7] ^ 2 #e]]^# 7><iA]7l^ ^ ^is^cf. 

<37> o]^, i^o] ^A]oj]l- ^Jfs] J=£ £ 1 * 5. 12^; %^^A] JiCf #Afl *] 

^*Vu}-. AJ-7] c^s-o]] oic^^ 71^ ^Jl^o]] rflsflA]^ 

<38> £ Sj-^S] ^A]o]l^ <^S]7>^ ^BflS ^ ^^-Ol, ^"^^ ^7} 0>Eflo)l 

^TlHH ^53<?] 7^ 7H7H1 ^-fr J±l} ^^l ^^*>7l ^*1H *]] 

<39> Si 1 ifl^l £ 3£r ^«fl 4^ =^*Rr *V£*fl *fl S ^-tilo] 

^SS., ^JE. ZLS]ZL ^^io]Cf . 
<40> £ 1 ^] £ 3* %^<5 r 1 3 ) ^rgo] #2]-^.^^. ^12: ^w]^ 

(process chamber )( 100) , Ji-f M(boat)(170) , a)^ «fl j= (showerhead)(200) , zie] 
-31 wfl 71-^- (exhaust port ion) (300)1- 3.*r*Vi}. 
<41 > ^71 ^3^*HU00)fe ^--i- 7>^1 u1] 7 fl^ ^^t«^(i42)3f ^7l ^^§(142) 

^V°l°fl ^ ^r* 7>^1 tfl 71] 2] JiL2:^#(144)-g- 7>^Cf. 
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#7l ^^!-( 142)5} Hf^aMlfe « o v A > <g ^^^(radiant heat source) (130)0] yfl 
*1€**. #7l <1 *#$1(130)£- #7l Hi (100)1- £rSLJiL -fM«M # 

7] ^^HKlOOWl -e-oj^^ 7>>il- j±-f E(170)vflofl ^ol^jofl ^ * 

*M7l7l ^ojcf. # 7 1 ^*t-(142Hl*r ^°J%Hll0)o] -£*lsH, 1 oflM 

*m #7l ^^%>(110)# -f-*ll #7l ^^^Hl(100)^ #7l ^oJ%V(H0)^ # 

7} ^ (100)2} AHofl^ ^^(diffuser shield plate)(150)°l «fl^^c|-. # 

71 *H1#(150)£: #7] ^-^^Hl(lOO)^ #71 ^^^"(110) $H «V-g-§-°l 
W oM^, #7] #A> o| ^^(130)0.^:^ h o V^^ oj^. SH^Itt 71^ *Vcf. 

#7l ^^^Hj(ioo) ^-^-ofl^ ^7flfi1 3H^1^8r iL-°-M(170)7> ^1*14 

. #7l iL-°-H(170)Tr SlH^ll-gr T^H^l 4^7H^ a^.^e11-(172)# ^h^}-^ , 

#7l *)M3)ir #7l Hi (100) o>eJH 3*]£]^r SCl^-(3E.AlSl^ S^HH # 7 1 

-fM(170)vflfil #71 ^3(172)3. #^t}. $M3|#£| ^ ^ 

(170)*r #71 ^^Hl(100)S ^M 0 !"^^, ^6] 3) #6fl n}-0_ ^-Oj^j ^X\7] 7 ) Sf\ 

#71 iL2:^^(144)# *}M-^1 ^Hfe ^^)S.(200)7> ##^S. ^l^JI, # 

7l (200)^1 ^-gr^ofl Jfl £) ^ iL^*Hj^ tifl 7l ^-(300)7> ^*l^t}. 

#7] 3)1^(200)^ #7l Ji-fE (170)61| ^7fl^ #7l 4fl ©1 3} # OV-§-7>i 

» ^ 91^ ^*$*£°.3. ^7)1 ^#E)^ ( #7l afl7l^-(300)^ #71 *m 

^l = (200)Sr ^°15. ^^tt^f. #7l a]=$|«J| s. (200)^ #7l 441 o] 31) ofl ^ *8 

^>7ll ^HlvflS. «]-g-7l-^S £-A} ^ Wfl#Al?lS.S. f &z\]X\0_3_ -g-^Ml 
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<46> o]is\ £ i£*$2] A>^afl = 6j) cflfV *D 1 ^^tlcf. ^-71 1 *J*HHH^ 

<47> IE. 4-fer 1^2} «>^t!: ^H*fl 4€- A>^^1^# J£<*1^ a>a1^o1ji ; je 5 

fe- S. 4<HH I-I# 4^ ^r^i°14. 

<48> s. 4 ^ £ 5» #2:^^ , A>41«flS.(200)fe SK-3K210), 

(220), 7}<i^i£, ZL^JL ^^^(£A]£)^ £>-g-)-|- £^t)-. #7] t}^(210)^ Ml 
t^^S ^^M, A oM ^^^H (100)5} n>^ti^ ^^^r £-A>#(220)°l ^£|aL, 
^-71 ^-A>^( 2 20)^ ^^Hl^r <>13!Sm(230)» 7Wb -fr^^l ^^cf. # 7 1 -fr<g 
^1 «8^5|^ A oM -y^5LS(230)^ *W iE^r *H*7l|7> ^ ^ <&£\-. ^7] # 

<49> ^71 ^^(220)^: ^"71 *HMJ(210H -g-iM ^ ^^7>^*lr ol^xl^, 

A o v 7l f>}^(210)3\- #7} ^A>^(220)A>o]oil^ 0.^0] ^^l^rf. a o v 7 ] § a > 

^(220)^ £A}^(222)7> ^^Sl^, #7} ^>^(222)# -g-Sfl #7l a^^e 

(200HH ^s)^ eM^oj a o v 7 ) ioo)S -g-^c]-. s$7] ^^-(220)^ 

€ ^71 ^a>^(222)^ 4^r^ ol -L^^T^uf, 4^ ^#3. ol - 

<so> ^ s^o a^*|) = (200)7> ^-71 <y (230)1- ^-*fl -frSJ^ 

«h§-7}-^# I^aI ^ ^w]^ oicf. #7l <I£-^^ ^1^(260)^ 

^ 1^ 3*1^(250)3. ol -^^lcf. ^^1(210)31 nB^iL^r A o V 7l E-| 
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°1 ^(250H ##-¥-(240)1- 7>^lcf. <#7] fifol cH(260)^ <£#°1 zj-z}- a o v 7 ) ^ 

01^(250)^1 ^#£H, ^71 ^(210) xfl^-o,! Jflsj^c].. 

£ 5^1 *\ H^r h>^1- ^°1 -S-71 B\ v] ^(250)^8- o1^^d^ j ^cfcHl^ # 

71 5fo]c>|(260)7> ^SItt ^#-^(252)1- 7>^tf. ^V 7 ] ^^«.(252)^ 

(260)^ Jf-^iLi} *lJE-l=- ^^^4. ^-71 2l-oH(260)5l ^^1 ^-g- 7H-cc] Qo] 
^(260)S] ^cf^ #71 EH^( 2 50)£l ^"71 ^#^-(252)o)l ^^JLS*], #7] ^0)0] 
(260)1- #7l El *m(250Hl -§-^*>7ll 3^*1*1 ^ ojcf. #7l ^Fi^ 1 (210)* #7l BlPl 
& (250)S.-t-B-| £<&*\7]7] 31*11 ^-71 E-lu]^ (250)^1 ^sItt -^-^1 ^^^-^(254)7V 

^-71 £Fj^(210)t)H i^l^Tr ^1-71 fil-o]c^(260)^ S^^^"* 7>^14. ol^-g- AV 
71 S^l ^(260)7} #^1 ^E^^AJ-^. 7 |. xl - ^ til^fl ^ 7}7l£S gj. 

^ #71 ^ol<^(260)^El <io] a o V 7 ) a_V-g-7>^ ^i^JE^- §>7l ifltb ^°14. 

A o v 7l ^^(210)21 ^6\) tcfe} a o v 7 ] ^^1(210)^^1 ^7fl5l £H>H7l- 3^ ^ 014 

A oM a>^^ = (200)^ ^^^r-a- 3 ^a]tV4. #7] ^zH^£ #71 ^o] 
^1(260)5.^ 1^1 5l*fl #71 A>^^^(200)7> 3* ^l^V 

71 ^tt A>^«ll^5l ^Z]-£- AV 7 j Ajr^^c ^^ofl ^Z]-^7l- ^E( £ Al5l 

*1 ii*l*M ^1^^ ^ clef. 
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<55> £. 6£ *11 1 ^3 ojl» iL<^i-^ Al-AliEo]^ S. 6<M n- 

<56> £ 64 £ 7* ^-f^(210)^r ^^(216)ofl 37 flo} ^ e fl 

^(plenum)l-(212)S- °l^o^cf. #efl^#(212)-^ ^ «V-§-7}-i-I- ^-<^7l 

°J^i£t ^cf. #7] ^-A>^(220)^r #7] z^o] #efl^ #(212)^ <#7] 
^^(100)5. ^ ^#(222)l-o) ^^^cf. ^-7} #5^-^(212)^ <£ 

^oflir #<ttr B^)^(250)ol ^zv ^-oisl^, A oM #5)1 ^#(212) 2] tflJfofl^ ^ 
#3 ^oM Sfol 0^(260)71- ol^o. ti_^7fi7} 

^ ^-^^ ^?_HH ^-71 ^^(100)^ ^ $i-5^r ^}7l ^tlr 

*IM «fl, ^H^HMl ^£ ^o] aVc^^o.^ ^o. ^ thermal 

stress)* £>7fl $H ^ ^<l(crack)ol ^^tt ^ &^r. 

<58> SLf}-, AH^l^HH tiV-g-7V>i# l^jjA)^ Jp: ^tJf^ ^tHS ^^sr>^S, #7] 

^^*) l?HM fi^^M- ^aJa17J ^^-fr #Sfl ^8^3. ^<5Rr y o V ^^l «1 

<59> £ 8 vfl^l £ 12^ ^ A^^cojl cfltr *fl 2 ^Hlt- £AltV ^olcf. a q v 

71 *fl 2 -M^^cHlA^ ^7>f^ f^Hj^ig 4^7^ ti_V^-7>>l# # ^ ti_V-g-7>i^ 
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io£ £ 8«1H *i ffl-ni4 ^ iv-iv* ^s^lcK 

£ 8* #^>^, = ^ *}-f3(210), ^>^-(220), 7}^&, ZLE)JL ^zv^ 

4^7fl^ tiV-g.7]->il-ol ^ol^l ^tjl a> 7 ] ^^(100)3 T ^7flS} 

3^(216)* ^wl^cf. # 7 1 3^(216H 2)n #7l «H-3(210)£ ^^7i\2) #efl^ 
(212, 214)^.3. M-^f^^lcf . 

£ 9^ £ 10* #S*>^ , #7l -g-^th 7^1, 7> 

^^91^(230)1- ^wltVcf. #7l 7>^o]^tL ( 230)^ pf^iL^ ^ofl^ g-A^C 222H ^ 
^£ &A>^(220)ol ^^1^4. #7l ^>-f ^(210)^.3 7}-^l; # l^sflAl 

^ ef^^E|)3. #71 UK 100)3 ^^1-J17> <5>^ y_V-§-7>^ *fl l #ell^(212)iL 

3 ■fr'iJ^M. ^^sfl^o] ^^(100)3 ^#£|*r tiV-g-7}^ 2 #31^(214) 

A3 -R-^^cf. #7] 1 #efl^(212)£- 4 1 ^Al^oflAi A^<g b].^ ^-o] aj-71 hvo. 
7^-i- I^A^l ^*fl °J=#^<H] ^nl^(250)«=>l ^-^SjJl, #7] 1 #31^ 
°11 #7] ^^1^(250)^ ^4=^ e^i^l 5l-olol(260)l- 7>^lcl-. o^c-fl ^7}f f 2,v^B)t 
°l-§-*H ^1 <=>! ^ ofl ^H%-#sK^ ^^Hr ^-f , #71 2 #31^(214)* #1511 
^nl^-4 *fllHM#^3 3 sl nil ^ ° a v ^l^-(Al(CH3)3 ( "TMA")» ^r°J*V ^, 

°fl #7l XI 1 #31^(212)^3 ^^7l» #71 ^^7)±r ^r±S} 

q^3 #7l *fl 1 #Efl^ (212)^^1 a-1 <££*fl=l ^, #71 ^-a>^-(220)* ^ #7l ^ 
^(100)3 ^^£f. #71 #^^^4 #71 ^el-cl^-ol ^s\ 7 ) *H #7l ^ 
3 ^^"51^ 7b£fe #7l #7l *)1 2 #31^(214)* -f-*fl -^£]7l<4, # 
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71 *33«H 1JE4 ^-A>^ofl o)*fl «.a>^ ^ 44. £ 8-g- 4^44 , *\ 

-f4(210)£: I7fl4 ^1 i #sfl4 (212)4 27fl^ *fl 2 #44(214)^ 7H£^- 51444 %i 
4"4 ^1 1, 2 1-511^(212, 214)^1 ^ ^ofl nfa)- ^ 

5£4. 

£ 114 £ 12^ #7) *\] 2 ^AloflS) <H1» Ji4^4. £ ll£ £ 84 44 

^1^-4 4^4 ^l-i- iL4^ ^H£°|n, £ 12^ £ n^l^i ^ v-vt 444 444 
44 £4 4. 

£ 9<i £44 44 *H 2 ^444 44 l #44(212)44 444 44 

4^4 4olo](260)S^-Ei « 0 >#4^ -H^r4 1£r #4 4 2 #44 (214)4 ^4* 7><1 

44 44, 44-S- 44 »1 2 #44(214)4 4^4^ ^-g-7>i» ^^44^ 
$14. 2 ^444 444^ 44tb -^14^ 4^4-4-4 4tb 444. 44 44>-4 
(210)4 ^^44^4 4^ I>i7}i7} 4^4^ A 1 #44(212)4 1£-*fl £4 ^ 
4s *^4^ 4-§-7>^7> 4^4^ A 2 #44 (214)0. s -744^ 4^ 4 2 4444 

1144 £ 1H4 Jife- 44 44 #4 A 1 #44(212)^ 4-4 *i| 2 #44(214) 
ofl »]«q ^o] 7 > 44 ^444. ^, 44 4 1 #44(212)^ 44 ^1 2 # ell 4 (214)^. 
4 444 71-44. 44 A 1 #44(212) a^l -8-44tt 44 4-§-7}^t- 

4 4^- 4-4 *g^4 444(260)^ #4 1 #44 (212)4 4-4 ^4^-4 ^444. 
4^ ^soll 4*11 4-4 444(260)5.-^-4 4-#4^ 1<>fl 4*11 44 4 2 #4 

4(214)4 7V<14tt 4* 4^44 ^ 44. 
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<66> Aj- 7 ] ^] 2 #efl^(214)^- ^-7) Sfo)o](260)^Bl JL-g-o] <gofl o| 

n *#X]i5}7} ^Sfl #71 *H 2 #Sfl^(214)^ ^71 ^Z|-^7> 

o^E (270)1- ^l^tf. # 7 ) ^^7> Aj- 7 | olH(270)Tr 4>7) "g^^ 

o]-iJ|h}- 4 1 n^7}7li, *HM) (210)3 ^ 31^. 

^■i: #<H i§^§}-^4. ^3 ^Hr3 1^7}if 27fl oj 

#3 1^7}if ^-S-SflAl^ ^Jl7> ^ ^-f, ^"71 wV-g-71-^ ^-g-Sj 

sLJL ^ Sit)-. Ol JgJjL # 7 | ^ ! ^Efl^-t^ #7} Z\*£r ^f>}^ 

Ml 

<69> av^o] tiVjE^ ^^c^^l^ a}^-7>i# l^-sfl 

<70> ^o] tiV £ ^| ^ ^-H]^ A^^cvfloflAi H>^7^1- 1§^Al7l°S, 

7^ ^ m + 



o H 
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<72> g:^ ^o] A)^^ ^ ! Sgfl^ol 2 #Efl^ofl U]8fl « «^ 7} 

e fl^°fl -fr^S)^ 7>^o)l <^-g- n]*j^ 3}^ * ol^ 
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11 

SStS.^ *IM=| g_T$°\) ^-g: %<%a)7)7) aV£^ Jfla 

^"71 iflofl ?flol^7> *<^*l^r A-j^S]-; 

^"71 ^^iHvfl^ #7) %)o]tf^ ^ 7>i# g-A}*}^ A>^) S|l^;ZLeU 

^71 ^^VHxflSl -8-71 7>>il- «fl7l^ afl7l^-S ^l*^, 

£*H . 
2] 

^■71 Aj-7] A^Ei#ol ^ 7 fl ^-SJ-sl^ a«E f c] ^Hl*>S), 

3] 

^71 S^ofl Hfl^JL, Aj-71 ^^iflS. ^S)fe ^"71 7\^7\ ^7} 3j 

°lsHl ^ <g ^ui^l- qo]5L *}^o) a 0 V A > <g ^^32}-; 
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#7l ^*H1 -i^l^M, #?1 W <g 6||ui^i* #7l ^g^s 

s}tt *H-si 

[^T 1 * 4] 

^1 1*<H1 SU^i, 

#71 7}i7} -fr^5l^ ^^iMSl-; 

#71 ^§^3. #71 7>^» S^fe ^A>^-# 7^51; 

#71 ^l^fl^^ #71 *>-f^tfl^ SH-S] 1^ i^Kr 

5] 

*fl 4%H1 SU'H'H, 

#71 #7l 7>^ ^^-^fll- #*U1 71^ ^1-ol^m ^* 

ti>£^l ^12: #al. 
MJt 1 * 6] 

*)1 5*<H1 ^M^l, 

#71 <1*I£- ^iSfl* Hi *H uis-o^l^ 7^ IMr^CLS. f>}±: #5.%} # 

«1. 
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8] 

#71 ^HMJ^: #7l *H^2l *l£6fl ^sj- E^l^-^-» ^ 

#71 1^ #71 EH^^l 7><1^^ ^ S}^ ti>£^l ^2: 

#«1. 

[^^"# 9] 

#71 E^l^y-^ Aj- 7 1 ^Ajol ^4p5]^ €#^1S € E-l ^til^Rr 3* ^ 

10] 

*ll 9%H1 ^^H, 

#71 A>^^)1^ #71 E^nl^^^-El #7l ^^^171^ ^<g^-^m c] ^ 

^* ^ 1>£L^] ^lS #«1. 

11] 
*ll 4%H1 
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# 7 i #71 min^ ^^m?^ t\ ^ ^^.s. 

€r>^ #«1. 
12] 

#7l A^aflcfe. # 7 1 1-Blll- -3jE f ^t)l*>S], 

#7l A)$|*||2=Sl x^^o. ^ c]E f wg^oj] ol-f-o^l^ 7^ Ji^i 

AS 3^ «KE*11 *fl2 #*1. 
[3^* 13] 

tiVS^ll 4H°lsl a^°fl ^^A]7l7l *YS.H) #«H Sa^: 

^^^fltt]^ ; 

#71 #71 ?flol3|S.^ S^S-ofi sg^^Tfl 7}iff ^-A^^ 

^1^1 51^ A><^ «fl = Sl-;ZLSli 

#71 -^^1^ #7l 7}if|- Bfl7l^ tiH7l^-# ^Wl*>5l, 

#7l = ^ #71 7}^o] $o}x) Z|Z| O-Ojsq^jj. 

[^t 1 * 14] 

ti>£^l 31 ^ofl MVnKJ. ^#Al7l7l ^^l ^lat #«H ololA-1: 

^^a}^ ; 
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^-71 -ii"T"— ^H] ¥<^ ^1^1 sll-^ ^^Ml 7>>i-i-# ^-a>^^- 

^7} A^^lEL^, 

A oM 7>^# # 1£:*fl€ ^ ^7l ^^^tHS 711 1 7>^l-ol -R-^Slfe, 

ZL^JL ^7) 711 1 7t-i#l- ^^ol 3^5: ^uf^ ^ i 

^7] 7}if # ^y-Sll^^. 71^1^1 £>J1 4>7l ^j^S. ^#3*r A 2 7>>ll; 
°1 3^51 ^11 2 #31^ ^-S u|^cH^l^ 51* ^SLS. S}±t *h£*ll *H 

15] 

Til 14%H1 91°]*], 

^7} is}^-^2) a 0 v 7 i ^ 1 ^efl^*- ^7} 711 2 # ell^oi) Hl^fl oj^-sl 2=L«.^ 
7>^H, ^"71 l-g-Sfl^^H ^<9€ <1°1 ^7l 711 2 #3N* 7>^Al?l^ 74^- sl^Sj. 
*M ^*fl #7) ^n^^r ^7) 711 1 #31^ ^^l ^1^ 55* ^JIJL 
"V^l 7113: #tll . 

16] 

711 14*<H 91°]*), 
Dl ^til?jRr ^ Tils 
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*f| 14 %H1 91°]*], 
[^T 1 * 18] 
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